What do we do if we have an exponent of %? Look at the following example.
Solve for x: xi=8.

We want to eliminate the exponent to leave us with x! = x. Recall that when rais-

- ing a power to a power, we multiply the exponents. What number when multi-

plied with —2— will give 1? The answer is -%, which is the reciprocal of %
Let's try it.

W10

Solve for x: x4 =8.

(x%)% 8 Raise both sides to the % power.

»le
LI

Note: (x%)g x23 =yl = x
x =16 Simplify.

Check the solution in the original equation.

3
xt=28
8 2

164 =8
8§=8/

To solve equations with fractional or negative exponents

1. Isolate the expression containing the exponent.
2. Raise both sides to the reciprocal of the power.
3. Solve the resulting equation.

4. Check your answer in the original equation.

b. (y +3)i=32
. 2By — 4% —4 =50

3
5\%_ . _
(2y-2) " -1=7
e. (y—6)21+5=3

a

SOLUTI?N
a. 3y§ =192
y2: =64 Isolate the y-value.
(y%)% = 643 Raise both sides to the % power.
y=16 Simplify.

Equations with Fractional or Negative Exponents



In 1-16, solve and check. All variables represent posi-
tive numbers.

1. x3=25

2. i =125

3. 275 =243

4. 27 1=12

5. a8—2 =25

6. 2675 +5=15
7. 3r~i =81

8. —4575 —1 =31
9. (g - 1) =5
10. w+1)5=2
1. 7—4)"1-1=5
12, 20w — 1) =32

Jary
W

. Bx— 18 =125
. Gz—28—-1=31
. 32m+ 33 +2=77

.
TS

. 2By +2)"% = %

Y
[=2

9.5 Exponential Equations

In 17-20, select the numeral preceding the expression
that best completes the statement or answers the ques-
tion. '

17. Which of the following equations does not
have a solution in the set of real numbers?

(1) =4 @ yi-8

@ ph=-8 @ yi=5
18. Arootof (z — 2)_% = 81is

MW -2 3) 3%

@ -3 w3

19. To solve the equation V(x + 1)? = 4, we can
rewrite the equation as

M 2x+1)=4 @) x+15=4

@ 3x+rn=4 @ @x+Di=4

20. The solution of the equation y% =8is
(1) rational (3) imaginary
(2) irrational (4) nonexistent

Just as an exponential function is a function in which the variable is in the expo-
nent, an exponential equation is an equation in which the variable appears in an

exponent. Let us look at an example.

Solve for x.
F=9

We know that 9 = 32, so we know that x must be equal to 2. What if we had to
solve the equation 3%~ = 9? We know that 9 = 3%, sox — 1 = 2 and x = 3. What if

we had 323 = 97 Again, since 9 = 32, wehave2x —3 =2and x = 2

5

Think about how we are solving these equations. We are rewriting both sides
of the equations with the same base, setting the exponents equal to each other,

and solving the resulting equation.

Remember: If ¥ = Y, when b # 0,1, then x = y.
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